Uma série de novas pirazolinas N-acil trialometiladas derivadas de ésteres metílicos de ácidos graxos foi sintetizada por reação de ciclocondensação entre hidrazidas graxas e 4-alcóxi-1,1,1-trialometil-3-alquen-2-onas. Ciclizações eficientes e regioespecíficas catalisadas por BF 3 ·MeOH levaram aos produtos desejados em rendimentos de bons a excelentes e alto grau de pureza.
Introduction
Trihalomethylated pyrazoline derivatives has been described for its inflammatory, antioxidative, hypothermic, antipyretic, analgesic, antinoceptive and a number of other properties. [1] [2] [3] [4] [5] [6] [7] [8] Since the introduction of halogens and halogenated groups into organic molecules often confers significant and useful changes in their chemical, physical and biological properties, 9 the development of new methods for synthesizing halogenated compounds recently has attracted considerable interest. Among the most convenient of these methods is the use of starting materials containing halogens, including halogenated 1,3-dieletrophiles in the form of trihalomethylated β-diketones and trihalomethylated α-β-unsaturated ketones (as 4-alkoxy-1,1,1-trihalo-3-alken-2-ones), which are regiospecific synthons for 5-trihalomethyl-1H-pyrazoles and for a variety of halomethyl-substituted heterocyclic compounds. 10, 11 The main synthetic method for preparing pyrazole involves [3 + 2] cyclization, as in the classical β-diketone with hydrazines. 12, 13 Similarly, the introduction of fatty chains into organic molecules also can produce important changes in their chemical and physical properties. In this context, to study the influence of fatty chains on the biologic activity of organic compounds, our research group has developed methodologies for synthesizing new nitrogen molecules of pharmacological and technological interest. These molecules are structurally simple, low in cost and because of the inclusion of fatty chains have increased lipophilicity. [14] [15] [16] This paper describes a synthetic method for preparing new fatty N-acyl trihalomethylated pyrazoline derivatives from C16:0, 18:0 and 18:1 fatty acid families. It aimed at the study of fatty molecules with biological potential, bearing in mind the synthesis of pyrazole compounds from 4-alkoxy-1,1,1-trihalo-3-alken-2-ones in close connection with this research.
Results and Discussion
The synthetic route for the preparation of compounds 10-15 is summarized in Scheme 1 and starts from the esterification reaction of the corresponding fatty acid 1a-c, in acid medium. The progress of the esterification was monitored by silica gel thin layer chromatography (TLC) and fatty acid methyl esters (FAMEs) 2a-c were obtained with yields of 85-94%. 15 The most convenient method for preparing fatty hydrazides (fatty N-acyl hydrazines) from FAMEs is through a hydrazinolysis reaction using hydrazine monohydrate. [17] [18] [19] [20] Because the sale of this reagent be controlled, it was tested methods using less reactive hydrazines such as hydrazine monohydrochloridrate and hydrazine dihydrochloridrate ( Table 1 ). The FAMEs 2a-c hydrazinolysis reaction for producing fatty N-acyl hydrazines 3a-c was tested in the presence of two strong bases, sodium hydroxide and sodium methoxide, which release hydrazine into the reaction medium to act as a nucleophile front of the FAME.
The hydrazinolysis reactions of FAMEs 2a-c were first tested with hydrazine dihydrochloridrate. The use of pyridine, triethylamine or sodium hydroxide as a base did not result in the release of hydrazine into the medium reaction, even with an increased molar ratio of base and/or a longer reaction time. So, it was tested the use of sodium methoxide as the base. As indicated in Table 1 , after a few attempts, reactions of FAME with a 3 mol equivalent of hydrazine dihydrochloridrate and a 9 mol equivalent of sodium methoxide produced pure samples of fatty N-acyl hydrazines 3a-c in the presence of methanol under reflux for 24 h (entries 5-7).
Similarly, the use of pyridine or triethylamine as base for hydrazine monohydrochloridrate did not produce the desired products. Reactions of FAME with a 3 mol equivalent of hydrazine monohydrochloridrate and a 3 mol equivalent of sodium hydroxide as bases in the presence of methanol under reflux for 48 h yielded pure samples of fatty N-acyl hydrazines 3a-c (Table 1 , entries [11] [12] [13] . In this case, the use of sodium methoxide did not lead to the desired products, regardless of the molar ratio or reaction time used (entries [14] [15] [16] [17] [18] [19] . The progress of all reactions was monitored by silica gel TLC. The raw products did not require purification and were analyzed by melting point, gas chromatography/mass spectrometry (GC/MS) and infrared (IR) spectrometry.
Cyclocondensation reactions
The 4-methoxy-1,1,1-trihalo-3-alken-2-ones 4-9 were synthesized from the reaction of appropriate enol ether or acetal with trichloroacetyl chloride or trifluoroacetic anhydride, according to the literature. 12, 13 In previous reports, which related the cyclocondensation reactions between 4-alkoxy-1,1,1-trihalo-3-alken-2-ones and no-fatty N-acyl hydrazines, e.g., semicarbazide or tiossemicarbazide, the pyrazoline derivatives were obtained under mild conditions, methanol refluxing, with good to excellent yields (71-96%). 21, 22 Initially, to prepare fatty N-acyl trihalomethylated pyrazoline derivatives 10-15, the cyclocondensation reactions were performed from fatty N-acyl hydrazines 3a-c and enones 4-9 through mild conditions in refluxing methanol with a reaction time of 12 h. However, the presence of a strong electronwithdrawing substituent at the N1 of 1,2-dinucleophile makes it less reactive. This is because the electron pairs of nitrogen atoms are in resonance with the carbonyl group and demand more specific reaction conditions. When inorganic acids such as H 2 SO 4 and HCl were used as catalysts, it was observed substrates even after a reaction time of 72 h. Therefore, BF 3 ·MeOH was tested as a Lewis acid catalyst. It was first added a catalyst into a solution of enone in methanol and immediately added the fatty N-acyl hydrazine; no product was formed even after a reaction time of 24 h. When fatty N-acyl hydrazine was added after 15 min, the product did form, and substrates were observed by TLC. When fatty N-acyl hydrazine was added at 30 min after the addition of catalyst, pure samples of 10-14a-c and 15a were recovered after a reaction time of 24 h. The structures of the new fatty N-acyl trihalomethylated pyrazoline derivatives were confirmed by IR and This behavior demonstrates the presence of a stereogenic center (C5) neighboring C4 and confirms that the structures are 4,5-dihydropyrazoles. Previous studies demonstrated that the doublet with greater deshielding corresponds to the hydrogen at C4, which is cis relative to OH at C5. 23, 24 In addition, the spectral data showed typical chemical shifts for the alkyl substituent at C3 (15a) or aryl substituent (10-14a-c) and for fatty-chain hydrogens.
As observed in other studies using hydrazides to synthesize pyrazoles from 4-alkoxy-1,1,1-trihalo-3-alken-2-ones, the chain derived from the fatty acid linked to the N1 of the pyrazoline ring acts as a protecting group for its electronwithdrawing effect, preventing water elimination and the subsequent aromatization of the pyrazoline ring, producing a pyrazole. 21, 22, [25] [26] [27] Also, the presence of a trihalomethylated group at the vinyl ketone and the chain derived from the fatty acid at the dinucleophile were crucial for the regiochemistry of the reactions, which produced only the 5-trihalomethylated isomers. The suggested pathway to the cyclocondensation reaction is shown in Scheme 2. Whereas the precursors 4-alkoxy-1,1,1-trihalo-3-alken-2-ones are molecules composed by a block CCC with two eletrofilic centers with distinguished reactivity, and the hydrazines are very reactive front to sp 2 carbon atoms, the first step is the nucleophilic attack of unsubstituted nitrogen of hydrazine Table 2 provides the structures and yields of all of the newly synthesized compounds.
Conclusions
In conclusion, this work demonstrates the synthesis of fatty hydrazides from FAMEs. The new methodology produces hydrazide derivatives from C16:0, 18:0 and 18:1 fatty acids with high yields and purity; the compounds used as 1,2-dinucleophile precursors in regiospecific cyclocondensation reactions with several 4-alkoxy-1,1,1-trihalo-3-alken-2-ones give rise to fatty N-acyl trihalomethylated pyrazoline derivatives. The new compounds were synthesized through efficient catalysis with BF 3 ·MeOH with good to excellent yields (80-90%) and high purity.
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